














Have you ever thought what a different
world this would be if there hadn’t been an
Alexander Graham Bell or a Ben Franklin?
Or, for that matter, a Charlie Goetz? (Charlie
invented a process for whipping cream, lather,
etc.).

To promote invention and an appreciation
of innovation, Congress has ordained
National Inventors Week, observed last week.

Sandia Labs has produced many notable
inventions, and we thought it would be in-
teresting to explore the invention process with
some Labs inventors. What follows are their
accounts of this thing called invention.
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TOM MARKER,
manager of Patent
Department 6010, is the
man at Sandia most con-
cerned about inventions.
An electrical engineer and
an inventor in his own
right, Tom holds two US
patents and four foreign
ones.

Inventors and innovators are really a
small subclass of the set of human beings who
are creative. The set comprises artists, writers,
painters, musicians as well as the discoverers,
mathematicians and inventors. It is select
since it is unlikely that more than 15 percent
of the population possess a substantial
creative drive. While the epoch in which he
lives and the surrounding environment may
help or hinder the creative person, creativity is
nonetheless a gift and not an acquisition.

Perhaps the foremost stimulus to invent is
the recognition of a need and a way to fulfill
the need. Edison clearly saw the benefits of
the incandescent lamp and in spite of many
failures solved the problem. Gene Newlin
(6011) puts it well. He says that people invent
because they reflect — “I wish I had. . .”” and
“what would happen if. . . The Japanese,
who have the highest invention rate per
capita, appear to channel their talents to
definable needs on a worldwide basis.

Some invention truly happens by instan-
taneous conception — the flash of genius. For
a long time our patent laws only recognized
true invention as a ‘“‘flash of genius.” In the
late 1950’s this requirement was removed
from the law since it really is not always
decidable and is by no means the only inven-
tive thought process.

The musician-comedian, Victor Borge,
tells about an uncle who invented a cure for a
disease that doesn’t exist. This is often a fact
of life. Alexanderson of the alternator fame,
as early as 1905, patented some of the essen-
tial features of magnetic core memories used
in modern computers. He solved then a
problem that didn’t exist until 1950. Patent
examiners with glee have cited Alexanderson
against latter-day patent applicants who
haven’t done their homework.

CECIL LAND of
Solid State Electronics §
Division 5113 is an elec-
trical engineer. At Sandia
17 years, he holds 46 US
and 38 foreign patents
issued or pending on
Sferroelectric devices.

The romantic notion of the lone inventor
meditating, drawing upon some mysterious
inner creative force, conceiving an invention
of major proportions and rushing into his
laboratory to build a working model is largely
fictional. Inventions are usually the out-
growth of patient study and systematic in-
vestigation of problems. The fact is that the
inventive process may be triggered in an in-
dividual or group by any of several
mechanisms.

The discovery of a new physical
phenomenon or a previously unknown
property of a material may result in a series of
inventions. These may be new or improved
components, devices, materials or processes
— all of which are based on the discovery.

An example at Sandia is the discovery of
the electrooptic properties of ferroelectric
ceramics. This has led to the invention of
several new devices and processes, and even to
a new family of transparent electrooptic
ceramics. Other .inventions stem from the

..work of experimentors seeking to validate a

new theory.

In the past decade or two, inventions have
rarely been the outgrowth of the work of a
single individual. Patents with broad and
effective claims are more often issued to two,
three or sometimes more inventors.

The old saying, “Necessity is the mother
of invention,” is perhaps as applicable today
as in the past. Most inventions now are con-
ceived and implemented as a result of specific
need. Research and development programs in
many of the world’s major laboratories —
Bell Labs, RCA, IBM, Phillips, Plessey and
Hitachi to name a few — are becoming in-
creasingly systems oriented. By this I mean a
system is first conceived to perform a needed
function, and then all the required materials,
devices and components that are beyond the
present state-of-the-art are invented. These in-
ventors have wide knowledge of the state-of-
the-art in a specific field, plus as broad as
possible background in related fields. The in-
ventive process here is two-fold — an in-depth
study of systems requirements and concerted
efforts by a group to satisfy those re-
quirements by novel means.
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WILLIS WHIT-
FIELD, supervisor of
Applied Sciences Division
1742, is one of those rare
inventors who has seen his
invention give rise to an
entire new industry. To-
day the manufacture of
laminar flow clean rooms,
benches and hospital sur-
gery suites to control air-
borne contamination
totals more than $20
million.

How Do Inventors Invent?

I too believe that necessity is the mother of
invention.

An urgent need existed for the laminar
flow clean room. Sandia was experiencing
component failure from dust that could be
seen with the naked eye — it was present in
the very best clean rooms at that time. Much
effort and money was being spent to improve
the old-style clean rooms, but it was very dif-
ficult to keep dust levels below 100,000 par-
ticles per cubic foot (0.5 micron and larger-
sized particles) even with stringent controls.
Someone had even proposed assembling
microcircuitry components in a vacuum
chamber with personnel wearing pressurized
suits. Obviously a new approach was needed.

I remember that I spent a couple of weeks
analyzing the problem. I continually went
over the same ground trying to look at it fresh
each time. The solution, when it finally came,
was built upon this thorough understanding.
What was needed was some means to ‘“wash”
the dust particles out of the room to avoid ac-
cumulation. I remember thinking about a
stream or a river. The solution, of course, was
a stream of air continuously filtered. It seem-
ed so beautifully simple that I spent a couple
of days checking to find out if anyone else had
tried it and, if so, why it had failed. No one
had, so we built a new kind of clean room. It
worked so well that at first we thought that
our measurement equipment was fauity. It
read less than 100 particles per cubic foot,
which proved correct.

So I would say that invention is the result,
first of all, of an urgent need. Then follows a
period of investigation until the problem, the
real problem involved, is fully understood.
It’s an evolutionary process. The more you
learn about the problem, the more possible
solutions occur. A broad range of knowledge
is useful at this point. New devices are rarely
invented without a thorough understanding
of basic principles.
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OTMAR STUET-
ZER, manager of Ex-
ploratory Test Instrumen-
tation Department 1440,
holds 20 US patents and
at least eight foreign ones.
(Who keeps count? he N
asks.) An exuberant, .
quick man with energy to
spare, he calls living a
creative process. A
mathematician by train-
ing, he is also physicist
and engineer. He is a |}
Fellow in the American
Physical Society and the
IEEE.
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[ don’t know how an inventor invents. We
build something new when there is no other
way to do a certain job. Or maybe we observe
a phenomenon that no one else has seen. Then
we ask what is it good for. I observed once
that ions have very low mobility in liquids —
surprisingly low mobility. What useful device
would this produce? The answer was an ion
drag pump, useful as a laboratory tool.

I use a “*‘combinatoric’ approach. By this |
mean | combine possibilities and keep

combining ideas until a solution appears that
seems possible. In this process, you have to be
absolutely honest. If you want it to work, then
you can’t fool yourself from a flaw in your
reasoning.

I do this at home, after dinner when I'm
relaxed or on Saturday morning when things
are quiet. I can’t think when phones are ring-
ing and there are meetings to attend and peo-
ple to talk with. I have to be alone, with a
cigar. A large cigar for a large problem, a
smaller cigar for a small problem.

Naturally, the more possibilities that you
know about in the physical sciences, then the
more apt you are to find solutions. And you
have to be practical and honest. The device
that you envision must be able to be built, and
usually it must be possible to build this device
economically. Lots of inventions are just too
damned expensive to be useful. What good
are they? Some judgement is helpful here.
You don’t patent junk.

Sympathy

To Don Marchi (5335) on the death of his
mother in Albuquerque, Jan. 12.

To Ed Barber (7613) on the death of his
father in Philadelphia, Feb. 9.

Congratulations

Mr. and Mrs. Ernest Duran (4512), a
daughter, Stephannie Dianne, Jan. 10.

Bach Si, Rock No

ALSO

Each Monday evening at 7:30, the Albu-
querque High School band room is a scene of
mass confusion. After a few minutes people
and instruments sort themselves out and the
Albuquerque Lesser Symphony Orchestra
(ALSO) begins its practice session.

About 60 members regularly attend these
sessions, including five Sandians and three
wives of Sandians: Paul Field (1325), flute;
lan Fritz (5132), cello; Pete Palmer (5213),
cello; Ken Touryan (5640), violin; Mark Per-
cival (5323), timpani; Mrs. Percival, trom-
bone; Mrs. Pete Kaestner (5621), cello; and
Mrs. Ray McVeety (5623), violin.

Conductor for the group is John Gaston, a
violinist in the Albuquerque (Greater)
Symphony, and choir director for Trinity
Methodist Church.

““We are an amateur group,”’ Ken
Touryan says, “‘and we meet and play for fun.
We have no sponsor or funding — all
members contribute a small amount to pay
for our sheet music. Actually we sound a little
ragged right now, but we have some people
with excellent musical backgrounds, we have
a good distribution of instruments, and we
have a fine conductor. We plan to begin giv-
ing concerts next fall. Albuquerque is large
enough to support another orchestra, and we
hope to soon qualify for that distinction.

“Interested Sandians are welcome to join
us any Monday evening. There’s no audition-
ing - just come and play for fun.” ent

ONLY little boys play with balloons, right? Not so ex-
claims Charley Hines (3148), he of the mustache in
the shot at left. H.J. Plagge of Sandia’s meteorology
group looks on. Labs weather people provided wind
data for the hot-air balloon contest, which attracted
more than a hundred balloonists from US and
foreign countries. Above, Kate Young (3141) chats
with Cyril, lan, Manny, and Roger of what appears to
be the English team.
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SANDIANS (I to r) Paul Field, lan Fritz, Mark Percival, Ken Touryan and Pete Palmer play weekly in Albuquerque
Lesser Symphony Orchestra, a low key (no pun) alternative to Civic Symphony.


















